Diabetic macular oedema (DMO) is the most common cause of visual loss in the working age population. Intravitreal therapy has superseded macular laser as the firstline treatment for the management of centre-involving DMO in most patients. As well as the proven efficacy of intravitreal anti-vascular endothelial growth factor (anti-VEGF) agents, phase II and III clinical trials of Ozurdex intravitreal dexamethasone implants for DMO have also demonstrated a mean increase in visual acuity and corresponding mean reduction in central macular thickness, particularly in pseudophakic eyes. Because of the risk of visual loss from cataract, glaucoma and intraocular infection with the use of intravitreal steroids, Ozurdex tends to be reserved for use in patients unresponsive to anti-VEGF therapy for centre-involving DMO. Situations where Ozurdex may be considered a first-line treatment option for eyes with centre-involving DMO include pseudophakia, impending cataract surgery, or in the context of a recent arterial thromboembolic event. Because of their stable pharmacokinetics, Ozurdex slow-release implants may also be considered in vitrectomized eyes.
Introduction
The worldwide prevalence of diabetes mellitus was estimated at 366 million in 2011, with projections the prevalence of this chronic disease will reach 552 million people by 2030 [Whiting et al. 2011] . Diabetic macular oedema (DMO), affecting approximately 6.8% of all patients with diabetes, is the most common cause of visual loss in this predominantly working age population [Moss et al. 1998; Bunce and Wormald, 2008; Yau et al. 2012] . The introduction of intravitreal pharmacological therapies in the management of DMO has made it possible to improve rather than just stabilize vision, with the potential to significantly improve patients' quality of life and economic independence [Hariprasad et al. 2008; Gonder et al. 2014 ]. This review summarizes treatment options available for DMO, details the main clinical trials of Ozurdex (Allergan, Inc., Irvine, CA) dexamethasone intravitreal implants in DMO, and concludes with our perspective on its place in current management.
Summary of current treatments

Modifying systemic risk factors
Targeting key modifiable systemic risk factors including glycaemic control and blood pressure can prevent or reduce DMO [Diabetes Control and Complications Trial Research Group, 1995;  UK Prospective Diabetes Study (UKPDS) Group, 1998; Matthews et al. 2004 ]. Lipid lowering agents may also have a role in the management of DMO [Kiire et al. 2013] . Fenofibrate has been shown to have a beneficial effect in the prevention of DMO. Although it is primarily a lipid lowering drug, its mechanism of action in DMO appears to be independent of serum lipid concentration and is postulated to be due to an anti-vascular endothelial growth factor (anti-VEGF) effect [Keech et al. 2007; Wong et al. 2012] .
Macular laser
Before the advent of anti-VEGF therapy, the standard of care for DMO management was macular laser. The Early Treatment Diabetic Retinopathy Study (ETDRS) trial undertaken in the 1980s confirmed the benefit of macular laser for DMO [Early Treatment Diabetic Retinopathy Study Research Group, 1985] . This trial found the 3 year risk of moderate visual loss, defined as a loss of 15 letters or 3 lines of LogMAR visual acuity, decreased by 50% in laser treated eyes. The incidence of clinically significant macula oedema (CSMO) decreased from 74% at baseline to 24% at 3 years. Of those who had a visual acuity worse than Snellen 6/12, less than 3% of treated eyes experienced 15 letter visual gain. Thus there was a major unmet need for better treatments of DMO. Newer approaches of delivering laser therapy with less collateral damage, such as subthreshold diode micropulse laser, have shown some early promising results but require a stronger evidence base before more widespread use [Romero-Aroca et al. 2014] .
Vitrectomy
A recent systematic review identified little evidence to support vitrectomy as an intervention for DMO in the absence of epiretinal membrane or vitreomacular traction [Simunovic et al. 2014 ]. Furthermore, removal of the vitreous sump can reduce the length of time intravitreal pharmacological agents remain within the eye, making ongoing management of DMO more difficult [Chin et al. 2005] .
Triamcinolone
Steroid therapy has anti-inflammatory, antipermeability and angiostatic effects in treating DMO [Wang et al. 2008] . The Triamcinolone for Diabetic Macular Oedema (TDMO) study was the first randomized clinical trial of intravitreal steroid for DMO. It was a 2 year, double-masked, placebo-controlled trial of intravitreal triamcinolone (Kenacort 40, Bristol-Myers Squibb Pharmaceuticals, Australia) in 69 eyes from 43 patients with DMO refractive to macular laser therapy [Gillies et al. 2006 ]. Repeated intravitreal injections of 4 mg triamcinolone were allowed at a maximum frequency of every 6 months. The primary outcome of improvement in best corrected visual acuity (BCVA) by ⩾5 logMAR letters at 2 years was achieved in 56% of triamcinolone treated eyes and 26% of the placebo group (p = 0.006). Compared with placebo, triamcinolone treated eyes had 5.7 letters mean greater improvement in BCVA and 59 µm mean greater reduction in foveal thickness. However, cataract surgery was required in 54% of subjects in the triamcinolone group compared with none in the placebo group. Elevated intraocular pressure (IOP) >5 mmHg was noted in 68% of triamcinolone treated eyes compared with 10% in the placebo group, and 5.9% of triamcinolone treated eyes required trabeculectomy surgery.
After 2 years, the TDMO study became open label and patients in the original placebo group could also be treated with triamcinolone. By 5 years, modest improvement in BCVA of ⩾5 letters was found in 42% of those eyes initially treated with intravitreal triamcinolone compared with 32% initially treated with placebo, but this finding was not statistically significant (p = 0.4). There was also no difference in the mean central macular thickness (CMT) reduction between the 2 groups after 5 years. The earlier use of triamcinolone did not reduce the need for retreatment between the third and fifth years. By 5 years, 9% of the initial triamcinolone group had required trabeculectomy and 71% had undergone cataract surgery [Gillies et al. 2009 ]. Kenacort 40 is not licensed for intraocular use, with reports that the preservative it contains may cause sterile endophthalmitis [Otsuka et al. 2013 ]. This has led to the development of preservative-free triamcinolone preparations including Triescence (Alcon, USA) and Trivaris (Allergan, USA). However, these preparations have different pharmacokinetic properties resulting in a shorter duration of action than Kenacort 40 [Zacharias et al. 2013 ].
The Diabetic Retinopathy Clinical Research Network (DRCRnet) has undertaken large clinical trials which have compared preservative-free triamcinolone (Trivaris) to other treatments, including macular laser and anti-VEGF agents. Protocol B was a randomized controlled trial comparing modified ETDRS macular laser (n = 330) against triamcinolone at either a dose of 1 mg (n = 256) or 4 mg (n = 254) [Diabetic Retinopathy Clinical Research Network, 2008] . All patients were eligible for re-treatment at 4 monthly intervals if DMO persisted. Although, the mean BCVA was better in the 4 mg triamcinolone group compared with both the 1 mg triamcinolone and the laser group at 4 months, by 2 years, the mean BCVA was better in the laser group than in either of the triamcinolone groups. By 3 years, the cumulative probability of having cataract surgery was 83% in the 4 mg triamcinolone group, 46% in the 1 mg triamcinolone group and 31% in the macular laser group. The IOP increased >10 mmHg from baseline at any visit over the 3 year study in 33% of the 4 mg triamcinolone group, with 5% having undergone glaucoma surgery. This compared with an IOP increase >10 mmHg from baseline in 18% in the 1 mg triamcinolone group and 4% in the macular laser group with no glaucoma surgery required in these groups. A limitation of this study was that only 36% of patients were able to achieve the 3-year follow up. DRCRnet protocol B had different baseline characteristics compared with the TDMO trial, having excluded eyes which investigators considered unlikely to benefit from macular laser treatment and therefore including eyes with on average milder disease. This may account for the contradictory results of the TDMO and DRCRnet trials. A small subgroup analysis of patients in the DRCRnet trial with severe visual impairment at baseline (BCVA 6/60 to 6/96) demonstrated that 77% of the 4 mg triamcinolone group versus 42% of the laser group experienced improvement of ⩾10 letters.
The DRCRnet group has also compared the use of 4 mg intravitreal preservative-free triamcinolone (Trivaris) combined with laser versus laser alone versus ranibizumab with prompt or deferred laser for the management of centre-involving DMO [Diabetic Retinopathy Clinical Research Network et al. 2010 ]. The trial (Protocol I) showed that BCVA outcomes for ranibizumab treated eyes were better than the triamcinolone treated eyes, except for those eyes which were pseudophakic at baseline where the visual acuity results were similar. However, raised IOP was more common in the triamcinolone treated eyes.
Fluocinolone
Fluocinolone acetonide was initially developed as a nonbiodegradable, surgically implanted device with sustained release over 3 years (Retisert®, Bausch and Lomb, Rochester, NY) . A prospective randomized clinical trial of the Retisert implant (n = 127) against standard of care with macular laser or observation (n = 69) was carried out in patients with persistent DMO despite previous macular laser. By 3 years, BCVA had improved by >3 lines in 31% of Retisert treated eyes versus 20% in the standard of care group (p = 0.16). However, as the device required implantation in an operating theatre and there was a very high incidence of IOP elevation requiring incisional glaucoma surgery (Table 1) with 2.4% of patients having their implant removed to relieve IOP, it has not been approved by regulatory authorities for the management of DMO.
Fluocinolone acetonide was later developed into a smaller nonbiodegradable intravitreal insert (Iluvien®, Alimera, Alpharetta, GA) for treatment of DMO with sustained release for up to 3 years. It can be introduced through a 25G introducer as an office procedure. The Fluocinolone Acetonide intravitreal implant for diabetic Macular Edema (FAME) study included over 900 patients randomized to receive a low dose 0.2 μg/day fluocinolone insert (n = 375), a high dose 0.5 μg/day fluocinolone insert (n = 393) or a sham injection (n = 185). The treatment efficacy of both fluocinolone acetonide doses was similar, but fewer adverse events occurred with the lower dose steroid, so the 0.2 μg/day implant was taken to market. At 24 months, FAME demonstrated an improvement in BCVA of ⩾15 letters in 28.7% of the low dose steroid group versus 16.2% of controls, and these results were sustained in the third year [Campochiaro et al. 2012] . For those patients in the low dose steroid group, 80% of eyes phakic at baseline had undergone cataract surgery, 38.4% required IOP lowering medication and 4.8% had undergone incisional glaucoma surgery. Preplanned subgroup analysis showed a particular benefit compared with control in those patients with duration of DMO >3 years, although there has been some question as to how disease duration was calculated [Cunha-Vaz et al. 2014 ].
Anti-VEGF therapy
A Cochrane review of anti-angiogenic therapy for DMO identified strong evidence of a clinical benefit in maintaining and improving vision using anti-VEGF drugs versus laser photocoagulation [Querques et al. 2009; Mitchell et al. 2011; Do et al. 2012; Rajendram et al. 2012; Virgili et al. 2014 ]. These clinical trials had inclusion criteria of macular oedema involving the foveal centretermed 'centre-involving' DMO. The systematic review reported that further data are needed to assess differences between drugs, effectiveness under real-world monitoring and treatment conditions, and safety in high-risk populations, particularly regarding cardiovascular risk [Virgili et al. 2014 ].
Protocol T recently published 1 year data on the relative efficacy of aflibercept 2 mg, bevacizumab 1.25 mg and ranibizumab 0.3 mg in the management of centre-involving DMO [Diabetic Retinopathy Clinical Research Network, 2015] . In patients with visual acuity better than 6/15, no difference was identified between the 3 drugs.
In a subgroup of patients with visual acuity of approximately 6/15 or worse, aflibercept led to a statistically greater improvement in visual acuity and reduction in CMT than bevacizumab or ranibizumab. Baseline visual acuity was not even between groups, but this was adjusted for in the analysis. No assessment of baseline macular ischaemia using fluorescein angiography was made -a potential source of bias. There was no significant difference in serious adverse events reported between the drugs. The 2 year results of the trial and further supportive studies are awaited. Combined data from the RISE and RIDE studies showed a dose-related increase in mortality rate of 4.4% for participants with DMO treated with ranibizumab 0.5 mg every month for 2 years compared with 1.2% for controls [Nguyen et al. 2012 ]. Real-world registry outcomes data will provide a mechanism for collecting systemic safety data in high-risk populations excluded from clinical trials. Furthermore, after 2 years of ranibizumab injections every month in the RISE and RIDE studies, macular oedema persisted in 23% of patients [Nguyen et al. 2012] . Therefore, other treatment options are required for patients with centre-involving DMO not suitable or not responsive to anti-VEGF therapy.
Clinical trials of Ozurdex in DMO
PLACID 12 month data Ozurdex is a biodegradable intravitreal implant that slowly releases the corticosteroid, dexamethasone.
The PLACID study randomized patients with diffuse DMO to 0.7 mg Ozurdex implant followed by laser photocoagulation at 1 month (n = 126) or to sham injection followed by laser photocoagulation at 1 month (n = 127). Subjects were eligible for an additional Ozurdex implant or sham injection 6 months after the first injection. Macular laser could be applied to both groups as needed every 3 months. There was no significant difference in BCVA between the groups at month 12. However, there was a significantly greater improvement in BCVA from baseline to various time points up to 9 months in the group receiving the Ozurdex implant. Additionally, area under the curve analysis for BCVA over the 12 months showed a significant benefit for patients treated with the Ozurdex implant in combination with macular laser compared with macular laser alone. In eyes that received Ozurdex, increase in IOP of ⩾10 mmHg occurred in 15.2% of eyes, with no incisional glaucoma surgery such as trabeculectomy required. Cataract surgery was performed in 3.2% of eyes over the 12 months of this study. The therapeutic effect of Ozurdex is around 4 months. However, the mistaken belief that it lasts as long as 6 months in all patients has led to some clinical trials having difficulty meeting their originally specified endpoints.
MEAD 3 year data
The MEAD study [Boyer et al. 2014 ] examined the safety and efficacy of the Ozurdex dexamethasone intravitreal implant in DMO over 3 years. It comprised two parallel randomized, multi-centre, masked phase III clinical trials. A total of 1048 patients with DMO were recruited, with BCVA of 20/50 to 20/200 and optical coherence tomography (OCT) measured CMT of ⩾300 µm. The patients were randomized 1:1:1 to dexamethasone implant 0.7 mg, dexamethasone implant 0.35 mg or sham, and they were followed for 3 years. Patients could be retreated no more often than every 6 months. The main outcome measurement was improvement in BCVA ⩾15 log-MAR letters from baseline to study exit. Significantly more participants who received steroid treatment achieved a 15 letter gain: 22.2% in the 0.7 mg group and 18.4% of the 0.35 mg group, compared with 12.0% of the sham group (p = 0.018). A secondary outcome, the mean reduction in CMT from baseline, was greater in the groups receiving dexamethasone implants at a dose of 0.7 mg (−111.6 µm) and 0.35 mg (−107.9 µm) versus sham (−41.9 µm; p < 0.001). The rate of IOP rise >10 mmHg from baseline at any study visit was 27.7%, 24.8% and 3.7% in the 0.7 mg, 0.35 mg and sham groups, respectively. A total of 2 patients (0.6%) in the 0.7 mg group and 1 (0.3%) in the 0.35 mg group required trabeculectomy surgery. The rate of cataract surgery during the 3 year study was 59.2%, 52.3% and 7.2% in the 0.7 mg, 0.35 mg and sham groups, respectively.
While mean CMT decreased significantly in eyes receiving the dexamethasone implant, loss of efficacy appeared to occur before the minimum of 6 month interval for retreatment prospectively chosen in this trial (Figure 1 ). There were protocol amendments during the trial relating to OCT CMT retreatment criteria and when exit BCVA was recorded relative to the last Ozurdex implant. There was significant loss to follow up, with over a third of patients in the Ozurdex treatment groups and over half of patients in the sham group exiting the study early.
BEVORDEX 12 month data
The BEVORDEX study [Gillies et al. 2014] reported the 12 month results of a randomized head-to-head clinical trial that compared bevacizumab (Avastin, Genentech) with the Ozurdex 0.7 mg dexamethasone implant. There were 88 eyes of 61 patients with centre-involving DMO enrolled; 42 eyes receiving bevacizumab up to every 4 weeks and 46 eyes receiving an Ozurdex implant up to every 16 weeks, both as necessary (PRN). The primary outcome was the proportion of eyes with improvement in BCVA by at least 10 logMAR letters. This was achieved in 40% of bevacizumab treated eyes and 41% of Ozurdex treated eyes (p = 0.83). Bevacizumab treated eyes received a mean of 8.6 injections over 12 months, compared with 2.7 injections for the Ozurdex group.
A total of 26 of the 88 eyes (29.5%) were pseudophakic at baseline, 10 of which were treated with bevacizumab (24% of the bevacizumab treated eyes), whereas 16 were treated with the dexamethasone implant (35% of the dexamethasone implant eyes). There was no significant effect based on treatment received for the change in BCVA for the pseudophakic eyes, with a mean increase in BCVA for bevacizumab eyes of 7.7 letters and a mean increase in BCVA for dexamethasone treated eyes of 10.4 letters (p = 0.47) None of the 42 eyes treated with bevacizumab lost 10 or more letters, but 11% (5/46) of the eyes given the Ozurdex implant did. Of these, 4 cases were due to increase in cataract density, but 1 patient with undiagnosed secondary syphilis developed the rare complication of syphilitic chorioretinitis 1 week after administration of the dexamethasone implant with significant loss of vision. Increase in cataract density by ⩾2 grades from baseline was reported in 13% (6/46) of eyes in the dexamethasone implant group and in 4.8% (2/42) of eyes in the bevacizumab group. Most cataract progression is anticipated in the second year of steroid use and the effect on visual outcomes on the 24 month outcomes will be of interest.
Over the initial year of the study, 12 eyes demonstrated an IOP of > 25 mmHg at least once during follow-up visits, all in the dexamethasone implant treatment group. These eyes were managed successfully with either observation or topical IOP lowering medications. No eye required incisional glaucoma surgery in the first year of the BEVORDEX trial.
Subgroup analysis of 25 of 34 patients who had one eye only enrolled in the BEVORDEX study and who had completed the Impact of Vision Impairment questionnaire at baseline and 12 months found no significant difference between the average improvement in scores between the dexamethasone implant and bevacizumab groups (p > 0.1). The 27 patients who had both eyes enrolled in the study were asked which treatment they preferred. A total of 25 responses were collected: 8 (33%) preferred bevacizumab, 11 (46%) preferred the dexamethasone implant, and 5 (21%) had no preference (p > 0.1). No significant difference in patient reported outcomes for the 2 drugs was noted at 12 months. The mean reduction in central macular thickness from baseline was greater in the groups receiving intravitreal dexamethasone implants at a dose of 0.7 mg (−111.6 μm) and 0.35 mg (−107.9 μm) versus sham (−41.9 μm; p < 0.001). Significant fluctuation in central macular thickness was noted with dosing of Ozurdex at a maximum frequency of every 6 months in the MEAD study. DEX, dexamethasone; OCT, optical coherence tomography.
The BEVORDEX trial was the first head-to-head clinical trial of bevacizumab versus Ozurdex for centre-involving DMO either unresponsive or unlikely to benefit from macular laser. The baseline bevacizumab and Ozurdex groups were well matched. Also, the prospectively defined minimal time interval between Ozurdex implants was 16 weeks rather than the 6 months chosen in MEAD.
Consequently, there was less recurrence of DMO during the BEVORDEX trial ( Figure 2) . The authors would not recommend regular retreatment intervals less than 4 months because of the potential risk of steroid-induced IOP rise. The trial continues to 24 months for safety outcomes.
NCT01492400 clinical trial
There is a question as to how the dexamethasone implant compares to licensed anti-VEGF agents in head-to-head trials for DMO. Allergan has recently completed a randomized clinical trial comparing the safety and efficacy of dexamethasone implant versus ranibizumab in patients with DMO [ClinicalTrials.gov identifier: NCT01492400], with publication of results expected soon. In light of the results of the recent DRCRnet Protocol T trial, a head to head trial of the dexamethasone implant versus aflibercept might be warranted.
Perspective on the role of Ozurdex in the management of DMO
Control of systemic risk factors such as blood pressure, blood sugars and lipid profile is important to emphasize in patients diagnosed with diabetic maculopathy. A primary care physician or endocrinologist should be actively involved in the patient's care and fenofibrate therapy considered. Our approach is to offer macular laser for non centreinvolving CSMO. However, with the risk of extension of macular laser scars and the availability of pharmacologic therapies, we do not apply macular laser within 1000 µm of the foveal centre. Anti-VEGF intravitreal therapy is the first-line therapy offered for centre-involving DMO in the majority of patients, with an understanding of the relatively high number of intravitreal injections required in the first year of treatment.
Data from the MEAD and BEVORDEX clinical trials suggest that Ozurdex can be considered as a first-line treatment option in pseudophakic eyes. The injection frequency is lower than with intravitreal anti-VEGF therapy, but there is an increased risk of raised IOP. In an ideal scenario, clinicians will have controlled DMO prior to cataract surgery because of the risk of severely exacerbating macular oedema after surgery. Sometimes this is not possible, and in that scenario the use of Ozurdex can be considered prior to cataract surgery so as to ameliorate the pro-inflammatory status of the eye postoperatively [Cordero-Coma et al. 2013 ]. The Ozurdex implant interferes with vision less than triamcinolone but is more expensive. In the MEAD study, Ozurdex markedly reduced macular oedema after cataract surgery compared with sham. A prospective trial is underway to validate this [ClinicalTrials.gov identifier: NCT01546402]. The mean reduction in central macular thickness was 122 μm in the bevacizumab group and 189 μm in the dexamethasone intravitreal implant group (p = 0.015). Note that in the BEVORDEX study, fluctuation in central macular thickness was less significant with dosing of Ozurdex at a maximum frequency of every 4 months. DEX, dexamethasone; OCT, optical coherence tomography.
Patients with centre-involving DMO in the RISE and RIDE studies received ranibizumab every month for 2 years and showed an increase in mortality rate of 4.4% compared with 1.2% for controls. However in a recent Cochrane review of randomized clinical trials of anti-angiogenic agents in DMO, many of which did not have continuous retreatment regimens, the safety profile was good, with adverse outcomes such as death and systemic arterial thromboembolic events unlikely to be increased in the short to medium term [Virgili et al. 2014 ]. Further evidence is required to determine whether cardiovascular adverse events are increased in high-risk populations usually excluded from randomized clinical trials [Virgili et al. 2014 ]. Real-world registries with long-term follow up may provide us with this information. In the interim, Ozurdex can be considered for the management of DMO in patients with recent stroke or heart attack.
In vitrectomized eyes, the loss of the vitreous sump means the length of time agents remain in the vitreous cavity and active is reduced, potentially limiting the role of anti-VEGF therapy [Yanyali et al. 2007 ]. Therefore, insertion of an Ozurdex slow-release dexamethasone implant may be considered. CHAMPLAIN was a prospective noncontrolled study of 55 vitrectomized eyes with treatment resistant DMO that received the Ozurdex implant. They identified a statistically and clinically significant improvement in both vision and CMT lasting approximately 3 months in these difficult-to-treat eyes, with an acceptable safety profile in this short-term study [Boyer et al. 2011] . Ozurdex is contraindicated if the anterior segment is not compartmentalized from the posterior segment, because of case reports of implant migration to the anterior chamber in cases with disruption of the posterior lens capsule or zonular dehiscence [Bansal et al. 2012; Malcles et al. 2013 ].
Foveal-threatening hard exudation is one situation where the Ozurdex intravitreal implant can be considered in the management of DMO. The consequences of foveal plaquing are visually devastating. Greater regression of hard exudates was identified in Ozurdex compared with bevacizumab treated eyes in the BEVORDEX trial at 12 months, although no study eye developed plaques of lipid at the fovea (data presented at the 2014 Annual Meeting of the American Academy of Ophthalmology). This is consistent with data from a randomized, placebo-controlled clinical trial that showed rapid reduction of hard exudates in eyes with diabetic maculopathy 3 months after treatment with intravitreal triamcinolone acetonide [Larsson et al. 2009 ]. Analysis of RISE and RIDE data, looking at the effect of continuous intravitreal ranibizumab therapy on retinal hard exudate resolution, reported that gradual clearance occurred from month 6 onwards [Domalpally et al. 2015] . Natural history studies are required to determine how distance of hard exudates from the foveal centre correlates with time to progression to foveal plaquing so as to guide clinicians when rapid intervention is required.
Retrospective studies, including ARTES (a collaborative retrospective trial on the efficacy and safety of intravitreal dexamethasone implant in patients with DMO), are currently underway assessing whether Ozurdex is more effective in eyes with chronic compared with acute DMO as fluocinolone appeared to be in the FAME study. Prospective controlled studies with strict definitions of chronic DMO are required to validate this. Identifying baseline features which predict response to treatment would also be helpful. Factors like thicker CMT at baseline, cystic changes, presence of epiretinal membrane and loss of ellipsoid layer or external limiting membrane integrity may represent more chronic disease that is more likely to benefit from treatment with intravitreal steroids.
Ozurdex intravitreal implants can be considered second-line treatment for DMO in eyes unresponsive to anti-VEGF therapy. Defining nonresponse can be challenging. In a prospective study of Ozurdex for the treatment of persistent DMO in eyes previously treated with anti-VEGF, nonresponse was defined as a lack of anatomical and visual improvement after three intravitreal anti-VEGF injections [Lazic et al. 2014 ]. The SwitchDMO trial (switching to Ozurdex for DMO unresponsive to bevacizumab) [ClinicalTrials.gov identifier: NCT01787669] being carried out at our centre has defined nonresponse as 6 consecutive months of anti-VEGF therapy without anatomical improvement (personal communication, S.F.B.).
In patients with DMO and concomitant proliferative or severe nonproliferative diabetic retinopathy, there is interest whether intravitreal anti-VEGF or steroid therapy for DMO also slows progression or improves diabetic retinopathy. Several clinical trials of intravitreal anti-VEGF therapy for DMO have demonstrated significant improvement in diabetic retinopathy grade over the course of the study [Adamis et al. 2006; Bressler et al. 2013; Brown et al. 2013 ]. The US Food and Drug Administration (FDA) recently approved ranibizumab and aflibercept to treat diabetic retinopathy (nonproliferative or proliferative) in patients with DMO. There are also clinical trials that have shown some benefit of intravitreal steroid agents on progression of diabetic retinopathy [Bressler et al. 2013; Cunha-Vaz et al. 2014 ]. Analysis of 24 month BEVORDEX data will allow assessment of the relative effect of PRN bevacizumab versus PRN Ozurdex on grade of diabetic retinopathy.
Absolute contraindications for the insertion of Ozurdex implants include advanced or uncontrolled glaucoma, local infection or communication with the anterior chamber. Patients considered to be at risk for syphilis, tuberculosis or other potentially infective chorioretinopathies should have these conditions excluded prior to considering intravitreal steroid therapy.
Insertion of the 22G Ozurdex intravitreal implant is technically more challenging than intravitreal injections, but can be safely carried out in an office environment. Cases of vitreous haemorrhage, intraocular lens damage and fracture of the dexamethasone implant during implantation have been described [Agrawal et al. 2014; Coca-Robinot et al. 2014; Guigou et al. 2014] . Recent improvements in the design of the introducer have made insertion easier with less depression of the globe required than previously [Eaton et al. 2014; Meyer et al. 2014] . We apply subconjunctival lidocaine to the site of entry at least 5 minutes before insertion of the Ozurdex implant to improve patient comfort. We offer Ozurdex intravitreal implants at a maximum frequency of 4 months, informed by CMT data from the BEVORDEX trial rather than the 6 month maximum frequency employed in the PLACID and MEAD trials. Patients will sometimes report the presence of a 'hair' fixed in their vision that gradually clears as the implant degrades. We arrange IOP checks 1-3 weeks after each Ozurdex implant. Long-term follow up with either an ophthalmologist or optician should be in place to check for a late rise in IOP even after the diabetic retinopathy has been stabilized.
Triamcinolone, fluocinolone and dexamethasone activate different patterns of gene expression in human trabecular meshwork cell lines [Nehme et al. 2009 ]. Dexamethasone is less lipophilic than triamcinolone or fluocinolone and therefore may not accumulate in the trabecular meshwork and lens to the same extent [Thakur et al. 2011 ].
Studies directly comparing these different steroid agents in the management of DMO are lacking. Because of the likely reduced requirement for incisional glaucoma surgery (Table 1) with the Ozurdex implant compared with 4 mg intravitreal triamcinolone injections or fluocinolone acetonide implants, we prefer to use the dexamethasone implant when intravitreal steroid is indicated. However, it should be noted that follow up of patients treated with Ozurdex for DMO in clinical trials is limited to 3 years with longer term safety data likely to be collected from real-world registries. Additionally, the cost of the Ozurdex implant is significantly higher than preservativefree intravitreal triamcinolone.
US and European regulatory authorities have recently extended their licensed indications for
Ozurdex in the management of DMO. In September 2014, the FDA expanded the indication for Ozurdex to the 'general patient population being treated for DMO'. In the same month, the European Medicines Agency (EMA) granted marketing authorization for the use of Ozurdex in 'adult patients with visual impairment due to DMO who are pseudophakic or who are considered insufficiently responsive to or unsuitable for noncorticosteroid therapy'.
Conclusion
There is evidence from randomized clinical trials demonstrating the benefit of Ozurdex in improving visual acuity and reducing CMT in patients with DMO. This is achievable with a reduced intravitreal injection frequency compared with anti-VEGF therapy. The risks of cataract, glaucoma and infection with the use of these slowrelease dexamethasone intravitreal implants must be considered, although the side effect profile especially in terms of requirement for incisional glaucoma surgery appears to be more favourable with this steroid formulation compared with others. Because of these steroid-related side effects, Ozurdex slow-release intravitreal implants are mainly used second-line in patients unresponsive to anti-VEGF therapy for centre-involving DMO. Situations where the Ozurdex intravitreal implant may be considered a first-line treatment option for centre-involving DMO are in pseudophakic eyes or in those eyes about to undergo cataract surgery, in vitrectomized eyes, or in the context of a recent arterial thromboembolic event.
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